Abstract: To clarify measures for making clearer instructions on how to read the results of general health checkups in a workplace by surveying the views of workers on these instructions, an anonymous self-administered questionnaire survey was conducted at a Japanese manufacturing plant. The responses of 984 male workers were analyzed. The average age of the subjects was 32.1 yr (range, 19-60 yr). Regarding the instructions, 4.1% of the subjects answered "definitely sufficient," 58.9% "somewhat sufficient," 28.0% "neither sufficient nor insufficient," 8.1% "somewhat insufficient" and 0.8% "definitely insufficient." Multiple regression analysis showed that the degree of examinees' satisfaction significantly correlated with the health condition (standard partial regression coefficient =0.189, p<0.001), knowledge of health management (standard partial regression coefficient =0.095, p=0.014), and fear of lifestyle-related diseases (standard partial regression coefficient =0.095, p=0.009). The adjusted R square value of the multiple regression analysis was 0.064. It is necessary to provide more detailed information to those with poor health. Because the instructions contain many difficult medical terms, health professionals must give instructions that are easy to understand. Those feeling fear of lifestyle-related diseases may already know how to read checkup results. It is necessary to promote awareness of lifestyle-related diseases targeting people unfamiliar with such diseases.
Introduction
In Japan, the Industrial Safety and Health Law obliges all workers to undergo general health checkups at their workplaces annually. The results of these checkups serve as a reference for occupational health staff for actions after health checkups, such as health guidance and personnel relocation, which are conducted to protect workers' health. In addition, workers are notified of their checkup results. To take full advantage of these checkups, workers should fully understand the results of their general health checkups and use them for the management of their own health.
It has been reported that there are many workers who do not accurately remember the results of their general health checkups 1, 2) . The reason that workers do not accurately remember their examination results may be that workers do not fully understand them.
Therefore, when workers are given the results of their general health checkups, it is important to prepare and distribute understandable instructions on how to read the report. However, to date there have been no surveys on the views of workers on such instructions. The objective of this study was to clarify measures for facilitating a better understanding of instructions by surveying the views of workers on the instructions.
Subjects and Methods

Subjects and distribution/recovery of questionnaire
During general health checkups conducted over 6 d in May 2006, a questionnaire survey was conducted on 1,131 employees at a Japanese manufacturing plant, excluding the occupational health staff.
The plant is a machine manufacturer. The plant mainly recruits high-school graduates as blue-collar workers and university graduates and postgraduates as white-collar workers. Only blue-collar workers are assigned to night shifts.
The Industrial Safety and Health Law of Japan stipulates that workers shall undergo the following tests: body height, weight, visual acuity measurements, audiometry, sphygmomanometry, chest X-ray examination, urinalysis, anemia examination, liver function tests, blood lipid examination, blood sugar test, and electrocardiography. However, the law also stipulates that anemia examination, liver function tests, blood lipid examination, blood sugar test, and electrocardiography in workers less than 40 yr old, excluding those 35 yr old, may be excluded according to a physicians' judgment. The workers of this plant underwent all the tests.
When the employees underwent general health checkups, they were first registered at the reception desk. At the time of registration, the employees received anonymous selfadministered questionnaires (Appendix 1), envelopes for the return of the questionnaires, instructions (Appendix 2), and documents explaining the purpose of this study, the privacy policy and informed consent.
The workers of this plant undergo annual general health checkups given by the same medical institution, which then distributes the instructions (Appendix 2) with the results of the workers' checkups. Each examinee was required to read the instructions and then answer the questionnaire (Appendix 1). The examinees placed the completed questionnaire into the envelope, sealed it, and put it into a collection box at the reception desk.
One thousand eighty-five of the 1,131 examinees answered questionnaires (95.9%). Questionnaires that had missing values were excluded from the analyses. Because the number of female workers was very small (17), they were excluded from the study. Consequently, a total of 984 questionnaires were analyzed. The subjects' average age was 32.1 yr (range, 19-60 yr) ( Table 1) .
Questionnaire items
There has been no previous study on the degree of examinees' satisfaction with the instructions on how to read the results of their general health checkups. Thus, we prepared a questionnaire (Appendix 1), the contents of which were classified into three categories: basic attributes of subjects (Question set 1), subjects' views of health (Question set 2), and degree of satisfaction with the instructions (Question 3).
The items of Question set 1 were as follows: age, gender, marital status, abnormal findings in the past health checkups, occupation, and presence or absence of lifestyle-related diseases. The items of Question set 2 were as follows: health condition, interest in health, knowledge of health management, and fear of lifestyle-related diseases. The subjects' views of health were graded on a 5-point scale from 5 (positive) to 1 (negative). Question 3 was about the degree of examinees' satisfaction with the instructions. The subjects selected one of among five possible answers from "definitely sufficient" to "definitely insufficient."
Statistical analysis
To evaluate the association between the degree of the examinee's satisfaction with the instructions and the basic attributes of the subjects, the Mann-Whitney U test or Kruskal-Wallis test was performed. The Kruskal-Wallis test was performed for ages less than or equal to 29, 30-39, 40-49, and 50 or older. The Mann-Whitney U test was performed for marital status, abnormal findings in the past health checkups, occupation, and presence or absence of lifestylerelated diseases. To evaluate the association between the degree of examinees' satisfaction with the instructions and the subjects' views of health, the Kruskal-Wallis test was performed.
The standard partial regression coefficient was determined by multiple linear regression analysis, with the degree of examinees' satisfaction with the instructions as the dependent variable, and the basic attributes of the subjects and the subjects' views of health as independent variables. In multiple regression analysis, with regard to the instructions, 5 to 1 points were given in the order from "definitely sufficient" to "definitely insufficient." As for age, the actual age was used. Marital status, abnormal findings in the past health checkups, occupation, and presence or absence of lifestyle-related diseases were used as dichotomous variables. The coding of dichotomous variables was as follows: marital status (Married =1, Single =0); abnormal findings in the past health checkups (Yes =1, No =0); occupation (Blue-collar worker =1, White-collar worker =0); presence or absence of lifestyle-related diseases (Yes =1, No =0). With regard to health condition, 5 to 1 points were given in the order from "good" to "poor." Regarding interest in health, knowledge of health management, and fear of lifestyle-related diseases, 5 to 1 points were given in the order from "considerable" to "none."
This scoring method is based on the hypothesis that the scale of each question on satisfaction is continuous and that it has an even interval 3) . This approach is practical and is used in various studies [4] [5] [6] [7] [8] [9] . SPSS 11.5 J for Windows was used for all analyses.
Results
The association between the degree of examinees' satisfaction with the instructions and the basic attributes of the subjects is shown in Table 2 . The association between the degree of examinees' satisfaction with the instructions and the subjects' views of health is shown in Table 3 .
With regard to the instructions, 4.1% of the subjects answered "definitely sufficient," 58.9% "somewhat sufficient," 28.0% "neither sufficient nor insufficient," 8.1% "somewhat insufficient," and 0.8% "definitely insufficient."
In Table 2 , the Mann-Whitney U test shows there was a significant difference in the degree of examinees' satisfaction with respect to abnormal findings in the past health checkups (p=0.037). While the percentage of subjects who considered the instructions to have been "definitely sufficient" was only 1.5% among those with abnormalities, it was 5.4% among those with no abnormalities. The percentage of those who considered the instructions to have been "somewhat insufficient" also differed considerably between those with (10.7%) abnormalities and those without (6.8%) abnormalities. In Table 3 , the Kruskal-Wallis test shows that there were significant differences in the degree of examinees' satisfaction with respect to health condition (p<0.001), interest in health (p=0.006), knowledge of health management (p<0.001), and fear of lifestyle-related diseases (p<0.001). The percentage of the subjects feeling that instructions were insufficient increased as their answers to items regarding health condition, knowledge of health management, and fear of lifestyle-related diseases became more negative. However, it showed no such trend for interest in health, that is, the percentages of subjects who considered the instructions to be "somewhat insufficient" were similar regardless of their interest in health. Furthermore, the percentage of subjects who considered the instructions to be "definitely sufficient" showed two peaks with respect to the interest in health: 13.4% for "considerable" and 18.8% for "none."
The results of multiple regression analysis are shown in Table 4 . The degree of examinees' satisfaction significantly correlated with health condition (standard partial regression coefficient =0.189, p<0.001), knowledge of health management (standard partial regression coefficient =0.095, p=0.014), and fear of lifestyle-related diseases (standard partial regression coefficient =0.095, p=0.009). The adjusted R square value of the multiple regression analysis was 0.064.
Discussion
Patients' satisfaction is recognized as an important index for gauging the quality of medical services, and many studies on this have been reported [8] [9] [10] [11] . Concerning surveys of the degree of examinees' satisfaction with health checkups at workplaces, there are the reports of Ezaki et al. 12) and our previous report 7) . However, in these studies, the degree of satisfaction was surveyed when subjects underwent checkups.
To improve the quality of general health checkups and encourage examinees to utilize them effectively, it is necessary to evaluate the degree of examinees' satisfaction with the instructions.
The degree of examinees' satisfaction significantly correlated with the health condition (p<0.001). Because those in poor health may have some anxiety about their health, it is speculated that such subjects desire more detailed information.
It is important to provide those in poor health with detailed information before they develop serious diseases. Conversely, those in good health may not share the same sense of necessity of undergoing general health checkups. The extent and frequency of general health checkups that healthy people demand are lower than those that unhealthy people demand. Therefore, healthy people may favorably evaluate the instructions although they did not fully comprehend the results of the health checkups.
The degree of examinees' satisfaction significantly correlated with the knowledge of health management (p=0.014). The instructions contain many medical terms that may be difficult for ordinary workers to understand. It is necessary then to prepare easy-to-comprehend instructions. Furthermore, it is necessary to study how much medical knowledge workers have in relation to their health management.
The degree of examinees' satisfaction significantly correlated with the fear of lifestyle-related diseases (p=0.009). This result contradicts our hypothesis. We initially hypothesized that those feeling fear of lifestyle-related diseases would have considerable expectations about general health checkups and thus desire for more detailed instructions.
In the field of behavioral science, a health belief model [13] [14] [15] [16] was suggested for describing various preventive health options of people, for example, subjects' decisions regarding influenza vaccination and women's cancer screening behavior. According to this health belief model, the perceived susceptibility to and perceived severity of diseases are major factors that encourage people to take appropriate preventive health measures. When interpreting the results of this study with reference to the health belief model, it is considered that those feeling fear of lifestyle-related diseases strive to utilize general health checkups on a daily basis, so as to avoid such lifestyle-related diseases. Therefore, it was considered that they may already know how to read the checkup results. The occupational health staff needs to conduct campaigns to promote awareness regarding lifestyle-related diseases targeting workers unfamiliar with such diseases.
As people become older, their physical functions deteriorate; therefore, there may be a considerable difference in the recognition of the importance of general health checkups between young and elderly people. Even if there were no statistically significant differences, it would be necessary to discuss the issue of general health checkups. For example, young people do not feel any deterioration of their physical functions; therefore, they might not be as willing to undergo general health checkups as elderly people. Consequently, there is a possibility that young people would evaluate their degree of satisfaction without considering the instructions carefully. Moreover, they would not feel the need to give a negative answer, so they might evaluate their degree of satisfaction as sufficient. Assuming that there is such a tendency, the answers would differ considerably between young and elderly people. We would like to address this issue in future studies.
In this study, we did not employ random sampling, so the data were not generalized. In addition, the ratio between the workers 39 yr old or younger and the workers over 40 yr old was approximately 5:1 in this survey. That is, the subjects were mainly young people. Age may be a factor that has a considerable effect on the recognition of the importance of general health checkups. This is the limitation of this study.
The adjusted R square value was low (0.064). This indicates that independent variables cannot describe dependent variables to a sufficient degree. Therefore, it is necessary to conduct further analyses of the items in the questionnaire.
